
Cow Power:
Cow Power:

Energizing Agriculture
Energizing Agriculture 
with Renewable
with Renewable 

Distributed Generation
Distributed Generation
Henry Fischer
Henry Fischer

Business and Community Development Manager
Business and Community Development Manager
East Central Energy
East Central Energy
Braham, Minnesota
Braham, Minnesota



ECE Provides . . .
ECE Provides . . .

�� Electric Energy to 52,000 CustomersElectric Energy to 52,000 Customers
�� Propane/Fuel Oil/Natural Gas to 40,000Propane/Fuel Oil/Natural Gas to 40,000 

Como Oil & Propane CustomersComo Oil & Propane Customers
�� Long Distance Phone ServiceLong Distance Phone Service
�� ECENET Internet to 7,000 CustomersECENET Internet to 7,000 Customers
�� High Speed Internet, Cable TV &High Speed Internet, Cable TV & 

Phone Service on a Single Wire
Phone Service on a Single Wire



GreatGreat
RiverRiver 
EnergyEnergy
FamilyFamily
OfOf 
2828
ElectricElectric
CoCo--opsops



East Central Energy
East Central Energy
Service Area
Service Area





Customer Focused
Customer Focused



Our Mission
Our Mission

Enhance the Quality of LifeEnhance the Quality of Life
andand

Provide Premier ServiceProvide Premier Service
to our Members.to our Members.



PURPA Requires . . .
PURPA Requires . . .

�� Below 40 kW You Must Pay FullBelow 40 kW You Must Pay Full 
RetailRetail

�� Over 40 kW You Must PayOver 40 kW You Must Pay 
“a“a MinimumMinimum of Avoided Cost . . .”of Avoided Cost . . .”

�� Least Cost RenewableLeast Cost Renewable
�� WinWin--WinWin--WinWin--WinWin--WinWin



Minnesota Energy Reliability
Minnesota Energy Reliability
& Security Act of 2001
& Security Act of 2001

�� Make “a good faith effort” toMake “a good faith effort” to 
generate or procure at least 1%generate or procure at least 1% 
from renewable energy sourcesfrom renewable energy sources 
by 2005by 2005

–– 10% by 2015.
10% by 2015.
�� Of that amount, ½% must beOf that amount, ½% must be 

biomass energy by 2010biomass energy by 2010
---- 1% by 2015.1% by 2015.



Minnesota Energy Reliability
Minnesota Energy Reliability
& Security Act of 2001
& Security Act of 2001

�� Must offer customers one or moreMust offer customers one or more 
options to purchase a certain amountoptions to purchase a certain amount 
of electricity generated by orof electricity generated by or 
purchased from a renewable energypurchased from a renewable energy 
source or from high efficiency,source or from high efficiency, lowlow 
emissions distributed generation.emissions distributed generation.

�� Must advertise the offer at least onceMust advertise the offer at least once 
annually.annually.



Wind EnergyWind Energy
& Biomass& Biomass



BillBill
StufferStuffer



Behold the
Behold the 
Power of …
Power of …

BIOMASS!
BIOMASS!











The Energy &The Energy &
AgricultureAgriculture
RelationshipRelationship



PromotingPromoting
EnergyEnergy
EfficiencyEfficiency
On TheOn The 
FarmFarm





Haubenschild Farm
Haubenschild Farm
Princeton, Minnesota
Princeton, Minnesota



Innovative Family Farm
Innovative Family Farm





How It
How It 
Works
Works



Haubenschild Farm Process
Haubenschild Farm Process



FreestallFreestall Barns Utilize
Barns Utilize
Natural, Electric Lighting
Natural, Electric Lighting



Recycled Newsprint Bedding
Recycled Newsprint Bedding



Milk = 40 cents/dayMilk = 40 cents/day
Manure = 33 cents/dayManure = 33 cents/day



1,000 Cows Milked 3 Times/Day
1,000 Cows Milked 3 Times/Day

Double 24
Double 24 
Milking
Milking 
Parlor
Parlor



Electric Water Heaters
Electric Water Heaters



Plate Cooler/Heat Exchanger
Plate Cooler/Heat Exchanger



Electric Chiller
Electric Chiller



7,200 Gallon Tankers
7,200 Gallon Tankers
Filled Every 22 Hours
Filled Every 22 Hours 



Cheese,
Cheese, 
Anyone
Anyone

?
?



Barn Cleaner/Scraper
Barn Cleaner/Scraper



Slurry Pit
Slurry Pit

250,000250,000 
GallonGallon 
MixingMixing 
TankTank



Anaerobic Digester
Anaerobic Digester

HoldsHolds 
400,000400,000 
GallonsGallons 
ofof 
Manure;Manure; 
EachEach 
PlugPlug 
SpendsSpends
22 Days22 Days 



Groundbreaking 4Groundbreaking 4--1313--99
99



Digester Construction
Digester Construction



Trench for Methane Pipes
Trench for Methane Pipes



Trench After Rain
Trench After Rain



Digester in Winter
Digester in Winter



Liquid Manure Slurry Lagoon
Liquid Manure Slurry Lagoon



Honey Wagon Injects
Honey Wagon Injects 
Liquid Manure into Soil
Liquid Manure into Soil



Generator Enclosure
Generator Enclosure
With Hot Water Tank
With Hot Water Tank



Pipes fromPipes from
DigesterDigester



Biogas Flow Rate Measured
Biogas Flow Rate Measured

65,00065,000 
CubicCubic 
Feet ofFeet of 
BiogasBiogas 
ProducedProduced 
Each DayEach Day



Caterpillar 3406 GeneratorCaterpillar 3406 Generator

Y2K SpecialY2K Special
$104,000$104,000
Used atUsed at 
Elk River, MNElk River, MN
MunicipalMunicipal
LandfillLandfill



Net Metering
Net Metering



ETS Space & Water Heating
ETS Space & Water Heating 





Performance Measured
Performance Measured 
AroundAround--thethe--Clock
Clock



Testing, Monitoring Continue
Testing, Monitoring Continue



Farm Tours Welcome!
Farm Tours Welcome! 



Project Financing
Project Financing

�� AgSTARAgSTAR inin--kind Engineeringkind Engineering $ 40,000$ 40,000
�� MN OEA Environmental GrantMN OEA Environmental Grant 37,50037,500
�� MN Dept. of Commerce GrantMN Dept. of Commerce Grant 50,00050,000
�� MN Dept. of Ag. 0% LoanMN Dept. of Ag. 0% Loan 150,000150,000
�� Haubenschild Farms EquityHaubenschild Farms Equity 77,50077,500
�� East Central EnergyEast Central Energy __ 0__ 0

�� Financial InvestmentFinancial Investment $355,000$355,000



Electric Energy Production
Electric Energy Production

�� 133 kW Average Generating Capacity
133 kW Average Generating Capacity
�� 98.7% On98.7% On--line Availability
line Availability
�� 3,000,280 kWh Produced Since Day 1
3,000,280 kWh Produced Since Day 1
�� 83,341 kWh Produced Monthly
83,341 kWh Produced Monthly
�� 41,310 kWh Used On41,310 kWh Used On--farm Monthly
farm Monthly
�� 42,031 kWh Excess Purchased
42,031 kWh Excess Purchased 

by East Central Energy Monthly
by East Central Energy Monthly
�� Marketed in ECE Renewable Program
Marketed in ECE Renewable Program



Haubenschild Farm
Haubenschild Farm
Energy Production
Energy Production
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Energy Performance
Energy Performance
�� 139 Cu. Ft. of Biogas/Cow/Day139 Cu. Ft. of Biogas/Cow/Day
�� 5.5 kWh/Cow/Day = 78 Homes5.5 kWh/Cow/Day = 78 Homes 

or 1 McDonald’sor 1 McDonald’s
�� Customer Saves $3,016/monthCustomer Saves $3,016/month 

in Onin On--Farm Electricity CostsFarm Electricity Costs
�� ECE Pays Customer $3,068/monthECE Pays Customer $3,068/month 

for Excess Energyfor Excess Energy
($110,457.76 Since Inception)($110,457.76 Since Inception)

�� Customer Harnesses Waste Heat toCustomer Harnesses Waste Heat to 
Save 4,000 Gallons Propane/Yr.Save 4,000 Gallons Propane/Yr.



Environmental Stewardship
Environmental Stewardship



Environmental Awards!
Environmental Awards!



Environmentally Friendly
Environmentally Friendly 
Sustainable Agriculture
Sustainable Agriculture

�� OdorOdor VituallyVitually Eliminated (97%)Eliminated (97%)
�� Methane Used for Energy ProductionMethane Used for Energy Production
�� Liquid Slurry Injected into FieldsLiquid Slurry Injected into Fields 

as High Quality Fertilizeras High Quality Fertilizer
�� Solids Become Landscape QualitySolids Become Landscape Quality 

CompostCompost ---- No Weed Seeds, No FliesNo Weed Seeds, No Flies
�� DigestateDigestate Sold to Other FarmersSold to Other Farmers
�� Waste Heat Warms FloorsWaste Heat Warms Floors



Environmentally Friendly
Environmentally Friendly 
Sustainable Agriculture
Sustainable Agriculture

�� Biogas = 70% Methane, 30% CO2
Biogas = 70% Methane, 30% CO2
�� 1 Cu. Ft. Methane = 1,000 BTUs1 Cu. Ft. Methane = 1,000 BTUs
�� Methane is 21x MoreMethane is 21x More 

Concentrated than CO2
Concentrated than CO2 
�� ByBy--Products are Water plusProducts are Water plus 

Trace Levels of hydrogen,Trace Levels of hydrogen, 
oxygen, nitrogen, hydrogenoxygen, nitrogen, hydrogen 
sulfide, and COsulfide, and CO



Added Value Benefits
Added Value Benefits 
to Utilities
to Utilities

�� Enhances Relationships with StateEnhances Relationships with State 
& Federal Agencies, Agriculture,& Federal Agencies, Agriculture, 
Environmental OrganizationsEnvironmental Organizations

�� Avoids Burning 50 tons of Coal perAvoids Burning 50 tons of Coal per 
Month (1/2 railroad hopper car)Month (1/2 railroad hopper car)

�� Avoids Production of CO2 EquivalentAvoids Production of CO2 Equivalent 
of 5,000 to 7,000 Tons/Yearof 5,000 to 7,000 Tons/Year

�� Carbon Tax Credits = 2 cents/kWh
Carbon Tax Credits = 2 cents/kWh
–– Available in the Future
Available in the Future



Added Value Benefits
Added Value Benefits 
to Utilities
to Utilities

�� Fulfills ECE Mission & CustomerFulfills ECE Mission & Customer 
CareCare CommitmentCommitment 

�� Promotes Economic DevelopmentPromotes Economic Development
�� 15 New Jobs Created15 New Jobs Created

�� FrontFront--Page Publicity in Major DailyPage Publicity in Major Daily 
Newspapers, Dairy Today, AURI,Newspapers, Dairy Today, AURI,
AgriNewsAgriNews,, FarmerBusinessFarmerBusiness,, 
Energy/Ag Trade Pubs, Websites,Energy/Ag Trade Pubs, Websites, 
Public Radio & Television,Public Radio & Television,
National Geographic
National Geographic



Around the World . . .
Around the World . . .

�� 31 Digesters Operating in U.S.A.31 Digesters Operating in U.S.A. 
�� 13 Ag13 Ag--Star ProjectsStar Projects
�� 450 Digesters in Europe450 Digesters in Europe
�� 1 Million Digesters1 Million Digesters 

in China and Indiain China and India
�� Cost Effectiveness Rule of Thumb =Cost Effectiveness Rule of Thumb = 

300 Cows @ 6.0 cents/kWh300 Cows @ 6.0 cents/kWh



What’s Next?
What’s Next?

�� Install 52 KWInstall 52 KW StirlingStirling EngineEngine 
Plus 3 KWPlus 3 KW Fuel CellFuel Cell 
to Harness Excess Methaneto Harness Excess Methane

�� Transfer the TechnologyTransfer the Technology
to More Dairy Farmersto More Dairy Farmers

�� Elevate Biomass toElevate Biomass to
Renewable Energy StatusRenewable Energy Status

�� Secure Federal/State Incentives
Secure Federal/State Incentives



For More Information . . .
For More Information . . .

�� www.mnproject.orgwww.mnproject.org
�� www.yosemite.epa.govwww.yosemite.epa.gov
�� www.epa.gov/agstarwww.epa.gov/agstar
�� www.mda.state.mn.uswww.mda.state.mn.us
�� www.hauby@ecenet.comwww.hauby@ecenet.com
�� www.eastcentralenergy.comwww.eastcentralenergy.com
�� www.nfec.org/methanerecovery.htmwww.nfec.org/methanerecovery.htm
�� www.environomics@waste2profits.comwww.environomics@waste2profits.com



…And In…And In 
ConclusionConclusion


